The electrophoretic separation of partially purified milk-clotting enzyme from Aspergillus niger no. 58 with 0.02 M-acetate buffer showed four protein components. The milk-clotting enzyme fraction constituted the major part of the preparation and exhibited the highest milk-clotting activity and the lowest proteolytic action. The course of proteolysis in the first stage of the enzymic action was similar to that of animal rennin. The enzyme action was optimal at 50" and pH 5.8.
Measurement of milk-clotting activity. This was done by the method of Berridge (1952); 2-5 ml. of buffered enzyme sample were incubated with 10 ml. reconstituted dry skim milk (12 g. dry skim milk/Ioo ml. 0-01 M-CaCl,) at 40" and the clotting-time recorded. One unit of enzyme activity was taken to be that which clotted 10 ml. milk in 10 min. at 40".
Estimation of gelatinase activity. This was done according to the method of Bergkvist (1963) for proteases of Aspergillus oryzae (see Osman et al. 1969) . The electropherogram was cut longitudinally and one part was stained with Amido black 10 B, the corresponding portion of the protein band on the unstained part was cut off and eluted with citrate+phosphate buffers of different pH values. The enzyme samples of the different fractions were adjusted to contain equal amounts of protein (enzyme).
Estimation of protein content. This was done by the method of Lowry, Rosebrough, Farr & Randall (I 95 I).
Determination of N-acetylneuraminic acid (NANA) in glycomacropeptide (NPN). The investigation of NPN-bound NANA due to the action of the clotting enzyme on milk was done by the method of Koning et al. (1963) as follows. To 10 ml. milk, at 40" in a constant temperature water bath, samples (2.5 ml.) of enzyme solution at the same temperature were added and after different periods of time the enzyme was inactivated by heating for 10 min. in an 80" water bath. The paracaseinate was then precipitated by adding enough 75 yo (w/v) trichloroacetic acid solution to give a final concentration of 12.5 yo. The paracaseinate was then removed by centrifugation, the precipitate washed with 1 2 5 % trichloroacetic acid and the washings added to the first supernatant fluid, Samples from the supernatant fluids were hydrolysed in 0.1 N-H,SO, for I hr at 80". The NANA content of the supernatant fluid represented both free NANA and NANA bound to peptides. Unbound NANA was obtained by determination in the supernatant fluid before hydrolysis. N-Acetylneuraminic acid was determined by the thiobarbituric acid assay method of Warren (1959). A standard curve was constructed by using different concentrations of N-acetylneuraminic acid (0.01 to 0.05 ,umole/o.2 ml.).
Electrophoresis of milk-clotting enzyme preparation. Paper electrophoresis was done with the Elphor apparatus and acetate buffer (pH 4.0, ,u=0-04) for the separation of fractions from partially purified enzyme preparations. A potential ranging from I 50 to 300 V (0.2 mA/strip) was applied in the experiments at room temperature. The enzyme solution used was a sample of a preparation concentrated by precipitation of culture filtrate with 2 vol. of acetone. Staining was with Amido black 10 B (Grassman & Hannig, I 950). Enzyme-bearing protein fractions were scanned with an Extinction Recorder Scanner (Carl Zeiss, Jena). The proportions of each fraction were calculated on the basis of the dry weights of scanned areas.
RESULTS

Electrophoretic separation and mode of action of the fungal milk-clotting enzyme.
The paper electrophoretic separation of the milk-clotting enzyme, using 0.02 M-acetate buffer (pH 4.0) showed four components, A, B, C, D. All the electrophoretically separated components moved towards the cathode; component A was the slowest and remained near the starting line; while fractions B, C and D were nearer the cathode. By scanning the electropherograms, fraction A was found to constitute two-thirds the Milk-clotting enzyme from Aspergillus I33 protein content of the partially purified enzyme preparation, and contained most of the milk-clotting activity but very little proteolytic activity. The other fractions showed little clotting activity and more proteolysis ( Tables I , 2) . 
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When following proteolysis before and after milk clotting, a progressive increase in free NANA was noticed with all fractions until the stage of clotting took place. Thereafter, no proteolysis was observed with fraction A while proteolysis continued with the other fractions (Table 3) . Thus, fraction A was characterized by its limited proteolytic action on milk casein. On the other hand, the partially purified enzyme sample containing the mixture of four fractions did show the same amounts of liberated NPN-bound NANA as with fraction A, indicating the presence of the other fractions in minute amounts only. When repeating the experiment with fraction A and isoelectric casein no free NANA was found in the supernatant fluid obtained, as a result of the enzyme action. Hydrolysis of the supernatant fluid gave the same values for free NANA as recorded in Table 3 . Thus, the NPN liberated by the microbial enzyme contained only bound NANA. The microbial milk-clotting enzyme (fraction A) was thus similar to animal rennin with respect to the course of proteolysis and the type of NPN released (Koning et al. 1963) .
Properties of the milk-clotting enzyme fraction A. Gradual increase in the clotting time occurred with increase in substrate concentration from 12 to 30 g./Ioo ml. This retardation might have been due to the increase in the viscosity of the reaction mixture. The addition of calcium chloride minimized that effect. The rate of enzymic phase, and hence clotting, seemed to depend on the concentration of enzyme. An optimum temperature of 50" and an optimum pH of 5-8 were found for the milk-clotting activity of the enzyme. The same pH value was found optimal for a milk-clotting enzyme isolated from Aspergillus candidus (Veselov, Tipograf & Petina, I 965) . The stability of the enzyme towards heat depended on the pH value. Generally, the enzyme was more stable at pH 3-4 and gradually lost its activity with increase of pH value. Thus, the enzyme retained its full activity when heated at 45" and pH 3-4 for 3 hr, while at the same temperature for I hr and at pH 5.0, complete loss of activity occurred.
The effect of iodoacetic acid, maleic acid, ascorbic acid, potassium cyanide, mercuric chloride, cysteine hydrochloride, iodine and copper sulphate on the milk-clotting activity was examined. This was done by incubating, for 15 min. at 40", 2.5 ml. buffered enzyme solution (0.02 M-acetate buffer, pH 4.0) containing 0-01 M or 0.001 M of test substance. After incubation, the enzyme solution was added to ~o m l . milk containing the normal amount of CaCl,. The results showed that such agents had not affected the process of clotting. However, it seems that the activity decreased with reducing agents and increased with oxidizing agents.
